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B.  A.  Prigoda  and  V.  S.  Kokun'ko 

2.9.  Radomes  with  Metal  Inclusions 

In  a  number  of  cases  the  half-wave  three-seven  layer  construction 
of  the  wall  for  some  reason  or  other  does  not  satisfy  the  designer  of 
the  radome.  Such  reasons  include  insufficient  wide-band  feature,  or 
heavy  weight,  or  poor  airt ightneas ,  etc. 

We  will  take  the  case  of  a  thin-walled  construction.  In  principle 
it  is  possible  to  select  the  wall  thickness,  such  that  it  will  satisfy 
in  respect  to  radio  transmittance  all  the  requirements  in  the  assigned 
band  of  frequencies  and  in  the  assigned  scanning  angle  sector  of  the 
antenna.  However,  there  is  still  another  requirement  which  in  this 
case  remains  unfulfilled.  This  is  the  insufficient  strength  of  such 
a  construction.  As  was  already  mentioned  above,  a  partial  escape  from 
this  position  can  be  the  strengthening  of  the  construction  due  to  the 
use  of  a  rigid  metal  frame,  which  would  take  upon  itself  the  main  load. 
However,  the  use  of  such  frames  is  not  always  practically  advisable. 
First  of  all,  by  virtue  of  an  increase  in  weight,  difficulties  in  reali 
zation  of  the  junction  between  the  metal  and  the  dielectric,  and  also 
by  virtue  of  the  fact  that  the  metal  frame  has  an  active  influence  on 
the  passage  of  waves  and  distorts  the  direction-finding  characteristics 
of  the  "antenna  -  radome"  system.  Half-wave  and  three-layer  construc¬ 
tions,  which  guarantee  strength,  in  some  cases  are  not  admissable  from 
the  point  of  view  of  heavy  weight. 


An  approach  to  the  calculation  of  walls  of  radomes  from  the  point 
of  view  of  the  known  positions  of  the  theory  of  long  lines,  when  the 
wall  is  considered  as  a  multipole,  containing  L,  C,  R-links,  makes  it 
possible  to  find  a  path  for  lowering  the  weight  of  the  walls  while  pre¬ 
serving  their  radio-engineering  characteristics.  Thus  in  the  case  of 
a  single-layer  radome,  if  it  is  considered  that  the  reflection  of  the 
energy  of  the  incident  wave  originates  from  a  capacitance  heterogeneity, 
developing  due  to  the  difference  from  unity  of  the  relative  dielectric 
transmittance  of  the  material  of  the  radome,  then  this  reflection  in 
principle  can  be  lessened,  having  compensated  for  this  heterogeneity 
with  the  help  of  inductance,  introduced  artificially  into  the  structure 
of  the  radome  wall. 

A  network  of  thin  metal  rods  can  serve  as  such  an  inductance. 

The  inductance  of  the  network  is  determined  by  the  thickness  of  the 
rods  and  their  spacing.  Figure  2.13  shows  the  layout  of  a  wall  of  a 
radome  with  metal  inclusions  in  the  form  of  inductive  rods.  Also  shown 
there  are  the  calculated  (solid  lines)  and  experimental  (broken  lines) 
curves  of  the  reflection  coefficient  R  from  such  a  wall.  The  curves 
pertain  to  the  case  of  normal  incidence  of  the  wave  on  the  wall.  It 
is  evident  that  such  curves  can  also  be  obtained  by  the  calculation 
method  for  the  more  complex  case  of  incidence  of  the  wave  on  a 
curvilinear  wall,  when  the  angles  of  incidence  can  change  in  specific 
limits  and  in  a  general  case  can  differ  considerably  from  a  null  value. 

Separate  attention  will  be  given  to  this  below. 

Using  the  positions  of  the  theory  of  long  lines,  it  is  possible 
to  make  a  calculation  for  walls  which  contain  metal  inclusions  and 
which  have  a  more  complex  configuration  than  the  inductive  metal  grat¬ 
ings  cited  above.  We  are  talking  about  massive  frames,  fulfilling  the 
role  of  power  elements.  It  turns  out  that,  with  the  rational  selection 
of  the  form  of  the  ribs  of  the  frame,  their  dimensions  and  mutual  posi¬ 
tion,  it  is  possible,  quite  effectively,  to  compensate  for  their  in¬ 
fluence,  having  raised  sharply  the  radio  transmittancy  of  the  construc¬ 
tion.  Investigations  of  such  structures,  carried  out  with  the  use  of 
the  theory  of  diffraction,  make  it  possible  to  note  paths  for  realizing 
the  partial  and  total  replacement  of  a  dielectric  radome  with  a  metal 
frame  or  without  it  by  an  all-metal  radome.  Radio  transmittance  of  such 
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a  radome  is  provided  by  a  system  of  openings  which  are  selected  in  a 
specific  manner. 

Figure  2.14  gives  examples  of  radoines  with  walls  strengthened  by 
a  metal  frame  (a,  b),  and  a  radome  with  an  all-metal  wall  (c). 


Figure  2 .- 1 3 -  Layout  of  a  wall  with  metal  inductive  rods. 
Key:  (1)  Mhz . 


Figure  2.14.  Strengthening  of  a  wall  with  a  metal  frame. 


